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(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures represented by 
general formula (I) wherein B represents 

pyrimidine or purine nucleic acid base or f (I) 

analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 
less likely to undergo enzymatic hydrolysis in 
vivo , have a high capability of binding to 
sense chains, and can be easily synthesized. 
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S) tfcl&ZittztZZ^ t*->*ofl:£«56 Ut£«H : B = «55i>;U (U) . 

ii7C-r^<i:> 2>*-;Ht£1&7 (ft£«a (I) ; B = U. X = Y = H) a<|ft»*u 
5K N 4x 4' h*-> h »J^;l/^ o >J K (DMT rCl) MSf-Si h U 

5 f-;M*8 (tt&^I ;B = U. X = D M T r , Y = H) A<H£ftfc 0 {££^6, 
7Rtf8 I LT?iJffl-r^ C i^T^ So 

m*ftmtztit&yji i ak^«5(i) : b = -> h->> co . x=dmt r , 

(I) ; B = ^ > W ;U •> h£/> (C BI ) . X = DMT r , Y = H) l*{t&#l 1 
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15 ^Z.©:££teD- 'J*-*^*!* [3) A.G.M. Barrett et al.. J. Org. Ch 
eo.. 55. 3853(1990); 4) G. H. Jones et al. , ibid.. 44. 1309 (1979)] K&o 
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D. Youssefyeh, J. P. H. Verheyden and J. G. Moffatt. . J. Org. Chen. . 44. 
1301-1309 (1979) KftoTft£« 1 Z^l,** ft^T. <t&®3 1£TI2 
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*^Sttfi[flHC'iMgtt» (£3) t^A lfc7 >f t 5 C i A< 

Ox ff*u<i*io~3 0®-e&*o 

T£S 0 *LT. 0J*.M\ ^ **>S>*-RNA£$JEtt-*«*$fi&UTflH 
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(1) 2'. 3'-0->^o^v' ';-r^-4'-(p- bJl'X-yXJl'fr-frtlri' 

ti-)\<) v »; ^(2)©£j£ 

g^m«ET. XmWLMt&® 1 ( 956 mg. 2. 70 raraol ) ©&7k f 'J >» Vfg& 
15 ( 13.5 ml ) (CgMTp -hA/XVX**i^oy K (771 mg, 4.05 mn>ol)£ 

an*.* 60 ic-cs^a^u^o 

ig7kTllHl8fcfrgU &7k MgS0 4 ICTftJILfco i§i££&I£@*U ^ 
3I°I&$U ^^>n^m^ciMft*->U^y;l/^5A^D-7 (CHC1 S : 
20 MeOH = 15:1) ICfcOfMgflU ^tf^-^+I^KTfSfti&U fife»*iL 
Ttt&tl 2 (808 rag, 1. 59 mmol. 59X) £*Sfc 0 

\t&®2: Bfetft* rap 104-106 °C IR v (KBr): 33 

26. 2929. 2850. 1628. 1577, 1544. 1437. 1311. 1244 cm-'. 1 H-NHR (d 6 -acet 
one): 5 1.45-1.67 (10H. m). 2.45 (3H, s), 3.71 (2H. ABq, J = 12 Hz), 4. 
25 20 (2H. ABq, J = 11 Hz). 4. 92 (1H. d, J' = 6 Hz). 5. 05. 5. 06 (1H. dd. J 
= 4. 6 Hz). 5.60 (1H. d, J = 7 Hz). 5.75 (1H. d. J = 4 Hz). 7.48 (2H. 
d, J = 8 Hz). 7. 77 (1H. d. J = 8 Hz). 7. 81 (2H. d. J = 8 Hz). 10. 10 
(1H. s. ). 13 C-NMR (d e -acetone) : 6 21.5. 24.1. 24.5. 25.5. 34.8. 36.9. 
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63.5. 69.7. 82.5. 84.7. 87.8. 92.9, 102.9. 115.4. 128.8. 130.8. 133.9. 1 
42.7. 145.9. 151.3. 163.5. Hass(EI): m/z 481(M + - H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S-l/3 H 2 0: C. 53.69; H. 5.61; N. 5.44; S. 6. 
22. Found: C. 53. 99;H. 5. 48:N. 5. 42:S. 6. 10. 
5 (2) 4' -(p- bfrx->XJl>*-Jl**isS U -J>(3)(»£>J£ 

4k&<®l2 (107 mg. 0.21 mmol)£TF A — H 2 0 (98:2. 1 ml) 4»MT10 # 

m#*is*)*YJl'fi7^9u^ h**7 7 4-(CHCl 3 :MeOH = 10:1)IC «fc U 
itS® 3 (85. 0 mg. 0.20 mmol. 94X)£*tfc 0 
10 <t&Vl3: Sfeffc* mp 119-120 °C. IB v (KBr): 3227. 3060, 2932. 2837. 
1709. 1508, 1464. 1252. 978. 835. 763. 556 cm- 1 . l H-NMR (de-acetone) : <5 
2.31 (3H. s). 2.84 (3H, s). 3.71 (2H. s), 4.13. 4.20 (2H, ABq. J = 11 
Hz). 4. 28. 4. 31 (1H. dd. J' = 9. 6 Hz), 4. 36 (1H. d, J' = 6 Hz). 5. 54 (1 
H. d. J' = 8 Hz), 5.75 (1H, d, J = 7 Hz), 7.32 (2H, d, J = 8 Hz). 7.67 
15 (2H. d, J = 8 Hz). 7.70 (1H. d, J' = 8 Hz). 10.14 (1H. s). ,3 C-NHR (de- 
acetone): 5 21.5. 63.7. 70.8, 72.7, 74.6. 86.8. 88.8, 103.1. 128.8. 130. 
7. 133.9. 141.7. 145.8. 151.8, 163.9. Mass (EI): m/z 256 (M + - OTs) . 
(3) 2\ 3'-0-^>i?';f ; >-4'-(p-h^iVXyU^->'l/^^ > >^^^) 
V «J >Jy (4) (O&tiS. 
20 ^m^T> It^M (400 mg, 0.93 mmol) i:^>X7;l/ft K (2.4 ml. 
excess)^ &4b£tt (670 mg. 5.0 ■Ml)*;(n;iSfllCT5B#fflft#Ufco RE* 

^7 \>y?7 4 -(CHC1 3 : MeOH = 40 : 1) KiOfMlIU 4b£^4(380 mg, 
25 0.74 mmol, 80X)£f§fc o 

<l&® 4: mp 99-102 °C (CH 2 Cl 2 -^*1r [a] D 28 -26. 7 0 

(c = 1.0. CHCls). IR v (KBr): 3059. 1691. 1460. 1362, 1269, 1218. 1177 
cm" 1 . 1 H-NMR (CDC1 3 ) 8: 2.41 (3H, s). 3.25 (1H, br), 3.79 (2H. m). 4.19 
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(2H, s), 5. 09 (1H. d, J = 7 Hz), 5. 28 (1H. dd. J = 3. 7 Hz), 5. 60 (1H, 
d . J = 4 Hz). 5.73 (1H, d .J = 8 Hz). 5.94 (1H. s), 7.24 (1H. d, J = 8 H 
z), 7. 38 (2H. d, J = 9 Hz). 7. 42 (5H, br), 7. 69 (2H. d, J = 9 Hz). 9. 11 
(1H. br). ,3 C-NMR ( CDC1 S ): <5 21.6. 63.5. 68.3. 77.2. 82.8. 84.2. 87.7. 
5 94.9, 102.6. 107.5, 126.5, 127.9, 128.5. 129.7. 132.2. 135.0. 143.0. 14 
5.0. 150.4. 163.5. 

Anal. Calcd for C 24 H 2 4N 2 0 9 S'l/3 H 2 0: C, 55.17; H, 4.76; N, 5.36; S. 6. 
14. Found: C. 55.19;H, 4.66; N, 5.29; S, 5.98. 
(4) 3' -O-KyVfr-A' -(p- h^>xyb*-;M-*^f-;i/) 
10 Q »J (5) O&tiL 

2*ft«Tx it&®}4 (150 mg, 0.29 mmol)©7-tr h- h U J\s®m (3 ml)K 
i/T ;7k%it*V%± h U V A (92 mg, 1. 5 ■loDfcMKTfln*.*:.. ZO'ik^ 
mmti-^y (0. 16 ml. 1.5 mmol)£>kftT-CfgTLgSlCT15 m?$W.WLtz 0 

15 ®m*te7mwti' b v ^A-e&j&u u^y^*? a? ovh:/ 5 

7-f-(CHCl s : MeOH = 25:1)K «fc DflSl! U .ffc&«J 5 (112 mg. 0.22 mmol. 75X) 

4fc&«: fctfeMH. mp 195-197t (Ac0EW\*1r ». [a] D 23 -14.6° 
(c = 1.0. CHC13). IR v (KBr): 3033. 2885. 2820. 1726. 1470. 1361. 1274. 
20 1175. 1119 cm-'. 1 H-NMR (CDC1 3 ) 6 : 2.40 (3H. s), 3.59-3.77 (3H, m). 4. 
10,4.24 (2H. AB. J = 11 Hz). 4.32 (1H, d, J = 6 Hz). 4.56 (2H. m). 4.69 
(1H. d, J = 11 Hz). 5.52 (1H. d ,J = 6 Hz). 5.67 (1H. d ,J = 8 Hz). 7.24 
-7.29 (7H, m), 7.48 (1H. d, J = 8 Hz), 7.70 (2H. d. J = 9 Hz). 9.91 (1H, 
s). » 3 C-NMR (CDCI3) : 5 21.6. 63.2. 69.2. 73.6, 74.6. 78.1. 86.6. 92.9, 
25 102.5, 127.9, 128.2. 128.3, 128.6, 129.9. 132.3. 136.9. 142.4. 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C24H2 6 N 2 0 9 S : C. 55.59; H. 5.05; N. 5.40; S. 6.18. 
Found: C. 55.41;H. 5.02; N. 5.32; S. 6.15. 
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(5) 3 , -0-^>^l/-2 , -0 1 4* -C-S + l/yV 'J (6) 
M^m^Tx ik&®5 (80 mg, 0.16 mniol)CD&S7KTHFj§& (1.5 ml) KM 

NaHMDS (3.2 mmol) ©&7K^ >-t? (0.7 ml) Sfi-C20 B# 

btlizmifcm#*i>'V* J fJl'ii?&?v-?hy : 7 7 4-- (CHC1 3 : MeOH = 10:1) 
KTfflflHSU MeOHJCTH^HU ^«B6 (41 mg, 0.10 mmol, 6 IX) £*lfco 

it&VaG: MfttSH. mp 217-219 t (MeOH). [a]o "+108.4 0 (c = 0.3. M 
eOH). IR v (Or): 3059. 2951. 1688. 1459. 1271. 1053 cm" 1 . 1 H-NMR (d„-D 
10 MSO) 6 : 3. 75. 3. 85 (2H. AB. J = 8 Hz). 3. 77 (2H. d. J - 5 Hz). 3. 92 (1H. 
s). 4.44 (1H. s). 4.60 (2H. s), 5.39 (1H. t , J = 5 Hz), 5.48 (1H. s), 7. 
31 (5H, 0), 7.72 (1H, d. J = 8 Hz), 11.37 (1H, s). 13 C-NMR (d 6 -DMS0): <5 
56.0. 71.1, 71.6. 75.8. 76.5. 86. 5, 88.3. 100.9. 127.4. 127.6. 128.2. 1 
37.9. 139.0, 150.0. 163.3. Hass(EI): m/z 346 (M + . 1.1). 
15 Anal. Calcd. for Ci 7 H 18 N 2 0 a : C. 58.96: H, 5.24: N, 8.09. 
Found: C, 58.67; H. 5.23: N. 8.05. 

(6) 2'-0, 4' -C-**l/>V*)i?y (7) O&tfL 

ft&$l6 (25 mg, 0.072 mmol)©^ * J (2.5 ml)K10X Pd-C (25 mg) 

^rinxx Tk&masTx #ekti5 mrsmwuzo u 

20 ->'J^^7A^07 h^57-f - (CHC1 3 : MeOH = 10:1 then 5:1) ICTfg 

81! U 7 (18.3 mg, quant. )*»fc 0 
its®!: fcfelSH. mp 239-243 °C (MeOH). [«] D 23 +92. 2 0 (c = 0.3. Me 

OH). IR v (KBr) : 3331, 3091, 3059. 2961. 1689, 1463. 1272, 1049 cnf 1 . 

1 H-NMR (CD 3 0D) <5 : 3.76. 3.96 (2H. AB. J = 8 Hz). 3.90 (2H. s). 4.04 (1H, 
25 s). 4.28 (1H, s), 5.55 (1H, s). 5.69 (1H, d, J = 8 Hz). 7.88 (1H. d. J 

= 8 Hz). 

Anal. Calcd. for C, 0 H, jMe : C, 46.88; H, 4.72; N.10.93. 
Found: C. 46.74; H, 4.70; N, 10.84. 

16 
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(7) 5'-0-(4, 4'- : Jt h*-> h <J*yl/)-2' -0. 4'-C-/1-U> 
OVify ( 8 ) 

4b&$l7 (140 ng, 0.53 mmol) KteTk f 'J i> >^J0X.T 3 UfcSU ft 
7Xe>J (1.5 ml) <hU M^m^Tx 4'-vM h 'J^ 

5 ;l/?n'J K (210 ng. 0.63 mmol). DMA P (6.5 mg, 0.053 mmol)£j!jnx.g& 

?5mmm&btZo &te&mzfflQtt&&iiQX.tzVk* ch 2 ci 2 -ctoajufco w 

S£U ^btl/rilS^^^i/U^yyl/^^A^DV -(CHCls : MeOH 

= 40:l)K<fc9fi!g!U lb&$8(230 mg, 0.34 mmol. 66X)&?ffco 
10 fl:£^8: Sfetft*. mp 117-120 °C (CHC1 3 ). [ah 23 +17.2 ° (c = 1.0. 
CHCla). IR v (KBr): 3393. 3101. 2885. 1689. 1464. 1272. 1047 cm-1. 1H-N 
MR (CDCls) 6: 2.59 (1H. br), 3.56 (2H. q. J = 7. 11 Hz). 3.87 (1H. d, J 
= 7 Hz). 4. 26 (1H, s), 4. 47 (1H, s). 5. 60 (1H. d, J = 9 Hz). 5. 63 (1H. 
s), 5.84 (4H, d, J = 9 Hz). 7. 22-7. 45 (9H. m), 7.93 (1H, d. J = 9 Hz). 
15 [HfflSflJ 2 ] *9 KattttOMt 

(1) ^^;l/=5-0- (t-yW7x-;l/->'J;l/) -4-tKo4-> 

(14) 

^m«LT> XlKH^k^l 3 (2.00g,8.54mmol)©M7KCH 2 C 1 2 ?g&(40 
20 ml){C^^TTEtsN(2. 62ml. 18.8mmol). t-y^yU^^i^/Uv/'Jyl/^oU K(4. 
88ml. 18. 8mnol)£fln;U 1ST 1 3 Lfco EEfcttlCtefc*****!!*. 

fcgL AcOEtT30}lHHiU^o W«**ISf0**7KT 1 ft7kNa 2 S0 4 K 

(^-fr > : AcOEt-5:l)£J:0ai«U ftfettttttK 1 4 (2. 82g. 5. 9 
25 8mmol, 70X)£f§rt:o 

[aV 7 -16.2° (c=0. 52. CHCla) IR u (KBr): 3510, 3061. 2938. 2852. 1465. 110 
3cm" 1 . 

1 H — NMR (CDCls) S : 1. 09(9H. s). 1. 28(3H. s), 1.49(3H.s). 3. 22(3H, 
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s). 3.67.3. 76C2H.AB. J=llHz). 3. 88. 3. 93(2H, AB. J=llHz). 4. 49(1H. d. J=6Hz). 
4.57(lH.d, J=6Hz). 4.93(lH.s). 7. 38-7. 43(6H. m). 7. 67C4H. d. MHz). 
13 C-NMR (CDC 1 3 ) 6c: 19.2. 24.4. 25.9. 26.9. 55.0. 62.9. 64.8. 
82.2. 85.9, 88.7. 108.6. 112.6. 127.8. 129.9. 133.0. 135.7. 
5 Anal. Calcd for CzaHseOeSi • 1/4 H 2 0 : C. 65. 45; H. 7. 71. Found :C. 65. 43; 
H. 7. 59. 

(2) y 5-0- (t 7 -2. 3-0- 
<f yyob''Jr>-4- (p- Yfrx-yxfr*— 

-0- V#75; > K (1 5) 
10 a*««ET\ it&M2. 13g.4.5lDnaol)©M7KCH 2 Cl2^^ (15inl)i::m&TEt3N 
(3. 92g. 28. OmmolX p - h ;l/x o U K(l. 34g. 7. 22mmol). 4 - 

i J fcT «J ^ >(90mg, 0. 72mBol)*Jn;U HfiT 1 7B#IHH*# U^o Sifcfc 
&K&ftimW7K£flDX.rt:&x AcOEtT3Is]!lBajUfco W®JI£t&fQ&i£7K-e 1 ts! 

15 *W5A^D7F^7^ - ('N+tf:/ : AcOEt-10:l)ICJ:*)tt8!jU 
ttttftflt 1 5 (2. 76g. 4. 42mmol. 98X)£'#fc 0 

[a] D ,7 -3.82° (c=0.56.CHCl 3 ) IRy (KBr):2934. 2852. 1369. 1104cm- 1 . 
'H-NMR (CDC l s ) 8 : 1.02(9H,s). 1.20(3H.s). 1.32(3H.s). 2.4K3H. 
s). 3. 09(3H,s), 3. 51. 3. 77(2H, AB. J=10Hz), 4. 34(1H. d. J=6Hz). 4. 25. 4. 39(2H. 
20 AB.J=9Hz). 4. 47C1H. d. J=6Hz). 4.77(lH,s), 7. 28, 7. 8K4H. AB. J=9Hz). 7.39-7. 
44(6H,n»), 7. 62-7. 65(4H. ■). 7. 8K2H, d, J=9Hz). 

1J C-NMR (CDC 1 3 ) dc : 19.2. 21.6. 24.5. 25.8. 26.8. 54.9. 62.7. 
68.8. 81.9, 85.6. 87.5. 108.7. 112. 8. 127.7. 127.8. 128.2. 129.6, 129.9. 
132.9, 135.6. 144.4. 

25 Anal. Calcd for C 33 H4 20 8 SSi:C.63. 23; H. 6. 75;S. 5. 11. Found :C. 62. 99: H.6.5 
3 1 S, 5. 1 3. 

(3) J 1-Ji>=5-0- ( t -y+fri?? x-;i/> U;u) -4- (p-b;ux> 
x;l/*^;l/** i/* - £ - D - ij **7 5 J i/ K (16) 

18 



WO 98/39352 PCT/JP98/00945 

4t&®il 5(645mg, 1. 03mmol)tf>THF-H 2 0[llml. 8:3(v/v)]^?^ir^St? h U 7d 

aM^'J*m5A^07 F^f7-f - (hexane:AcOEt=5:l){w«t <5fS^U> 
ft&ttttttff 1 6 (464mg, 0. 79uol. 77X)£*#fc 0 
5 [a]o ,7 -35.8° (c=l. 90. CHC1 3 ) IRv (KBr):3499. 3051, 2931. 2840. 1594. 146 
8.1362. 1109cm- 1 . 

'H-NMR (CDC 1 3 ) S : 1. 02C9H. s). 2.42(3H.s). 3. 16(3H. s). 3.54. 
3. 70(2H. AB. J=10Hz). 3. 97C1H, d. J=5Hz). 4. 18(1H. d. J=5Hz). 4. 26. 4. 39C2H. AB. 
J=10Hz), 4.73(lH,s). 7. 30(2H, d. J=8Hz). 7. 36-7. 44(6H, m), 7. 59-7. 66(4H, ■), 
10 7. 78C2H. d, J=8Hz). 

,S C-NMR(CDC 1 3 )<5. : 19.2. 21.6. 26.7. 55.2. 66.5. 69.6. 74.0. 
75.2. 76.5. 84.8. 107.5. 127.7. 128.0, 129.8. 132.6. 132.7. 132.8. 135.5. 
135.6. 144.9. 

Anal. Calcd for C 3 oHs 8 SSiOe-l/4 H 2 0:C.60.94; H, 6. 56. Found :C. 60. 94; H. 6. 4 
15 3. 

(4) ><*;l/=5-0- ( t -"7>;l/y7x-;l/v"J/l/) - 2-0, 4-C- 
S f- V y- & - D - U #7 7 J i/ K ( 1 7 ) Rtf 
yf;i/=5-0- ( t -7 , ^;i/^7x-;ui>U;u) -3-0. 4 -C- 

^U>-£-D-U **75y : s K (1 8) 
20 S*»«rK <ffc£4& 1 6 (194ng,0.33nnnol)©M7KTHF^ (4ml)CMfiT 
NaHMDS(3. 30mmol)Obenzene!K®^ (1. 6ml)£j!J0X.x SfiT 1 B^RJHtft btz 0 5 

#&*lA:aiiJc8M***>U*y^*5A^PT 4- C^+I^V : Ac0Et=5: 

25 OK £9 fit SHU 1 7 (48mg. 0. 116mmol. 35X)& CfftlfejftttftH 1 

8 (59rag. 0. 142mmol, 43X)&*§fco 
ft6tl 7:IRv(KBr):3438. 3064. 1103. 1036cm-'. 

•H-NMR (CDC 1 3) 6 : 1. 08C9H. s). 2. 04(lH,br s), 3.39(3H,s), 3.65, 
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3. 98C2H. AB, J=8Hz), 3. 95. 4. 02(2H, AB, J=12Hz). 4. 02C1H. s). 4. 30(1H, s). 4.79 
(lH,s), 7. 38-7. 46(6H, m). 7. 65-7. 69(4H. ■). 

l3 C-NMR (CDC1 3 ) a.: 19.2. 26.7. 55.0. 60.7. 71.2. 73.1. 79.9. 
85.5. 104.3. 127.8. 129.9. 130.0. 132.9. 135.6, 135.7. 
5 Anal. Calcd for C 2 sH3o0 6 Si-l/4 B 2 0:C. 65. 68; H, 7. 34. Found:C. 65. 98; H. 7. 23. 
it&®l 8:IRv(KBr):3456. 3058. 2938. 2852. 1467, 1108cm- 1 . 
1 H-NMR (CDC 1 3 ) 6 : 1. 10C9H. s). 3.26(3H,s). 3.71(2B.s). 4. 02(1H. 
d.J=6Hz), 4. 35. 4. 95(2H. d. J=7Hz). 5.01(lH.s). 5. 1K1H. d. J=6Hz), 7.38-7.4 
4(6H,m). 7.66(4B.d.J=7Hz). 

10 ,S C-NMR (CDC 1 3 ) 5 c : 19. 3. 26.8. 55.4. 63.7, 75.1. 77.9. 84.5. 
86.3, 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for C23H30O5SM/4 H 2 0:C,65.91; H, 7. 34. Found :C. 66. 07; H, 7. 14. 
(5) *f\l!/«3-0-7-fef\rt>-5-0- (t-yf;^7x-;l/i/'J 

Jl) -2-0, 4-C-yf-l/>-y8-D-'JjK7"5y^K (19) 
15 (D&f£ 

m%%mT, it&®l 7(704mg,1.70mmol)©ft7keu UOnDllH 
T&7kB*®K0. 38ml, 4. 08mmol\ 4 - V/ *JU7 I J t? 'J V >(21mg, 0. 170mmol)£ 

^J^x.^ m&v3tifmm&Lfz 0 Rje»»c«sftmir**to*.fcflu Ac0Et-e3isi 
20 «i£«4u 11 ^nfcaiJift* •> >j * y 5 a ^ o 7 

y : Ac0Et=7:l){C«kt)ffl®!U j&fe&t^M 1 9 (665mg, 1. 46mmol, 86X)£ftfco 
[aV 7 -34.3° (c=0. 93. CBCI3) IB v (KBr) : 3438, 3064, 2934. 1749. 1468. 110 
3, 1036cm-'. 

•H-NMR (CDC 1 3) S : 0. 99(9H, s), 1.97(3H,s). 3.34(3H.s). 3.69.3.8 
25 6(2B, AB, J=8Hz). 3.86(2H.s). 4.17(lB,s), 4.77(lH,s), 5.06(lB,s), 7.28-7.3 
9(6H. m), 7. 58-7. 63(4B, m). 

!3 C-NMR (CDC 1 3) o\:19.3, 20.9, 26.7, 55.0, 60.3, 72.0. 73.6, 
78.3. 85.3. 104.4. 127.7. 129.8. 133.0, 135.6. 169.8. 
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Anal.Calcd for C 25 Hs20flSi-l/4 H 2 0:C.65.12; H. 7. 10. Found :C. 65. 27; H. 7. 00. 
(6) 5' -0- (t-Wi>7x^iJ*) -2' -O. 4* -C-/=f- 

(2 0) <D&m 

m%%,faT, <t&®}19 (109.2g,0.239oiDol)OM7KCHsCN^S (2ol)irM 
fiTO. 0' - t** h U ^ U S ^(154mg. 0. 598oiinol)£;!jnx.fcgL 
TT h U / f-Jli/ V )\> h V yjltujt ? h (0. 82ml, 8. 74nmol)(D 1 . 

l-^^pnx5r>(0.3lBl)»«*ln^ gfiTl 8*IHflt#l/*: 0 
CH 2 C 1 2 T^f?Ux ^MWTK^to^A:^^ AcOEt-C3IU}l6aiL/^o W«JI£ 

tzmi&m#£i'VJ} J fJl'l3 5l>9nvhr77 4- : Ac0Et=3:l)KJ: 

0 tSSS! U tafetttf^g 2 0 (87. 7mg, 0. 173uol. 70X)£*§fc o 
IR y (KBr) : 3048. 2935. 2852. 1749. 1466. 1369. 1234, 1108. HMOor 1 . 
'H-NMR (CDC Is) 6 : 1.06(9H.s). 1. 94C3H. s), 2.98(lH.br s). 3.63, 
4. 00C2H. AB, J=10Hz), 3. 72(1H. d, J=7Hz). 3. 82-3. 84(2H, m), 4.30(lH,s). 5.25 
(lH,s), 7.40-7.46(6H,m). 7. 60(4H, d, J=6Hz), 7.66(lH.s). 9. 68(1H, br s). 
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(1) 3-0— *>5>A/-5-0- t -r^;Ui;7x-;i/i/iJ;i/-4- (t Ko 
+ ->^^^) -1. 2-0-^ v^d f';-r>-a-D-xiJ *n^> ^ 
7^y-x (32) 

5 mmm.ffi.T, *»T-cmiax« 5) i:^oTw«EL^t^«i3 1(2.50 g. 8.0 

8 mmol) ®mt*1-U>mm (50 ml) K> h'Jxf;l/7; y (3. 71 ml, 26.6 a 
molX t-^y7xiA/i/i;A^niJ K (6.94 ml, 26.7 mmol) *1x\tl^ MM. 

v io.5 mm#Lizo mi&mmKmmn%**:mz.tz&^ mm^^-cmtHL 
io u ii^ti^ia^ffl^^->';^y;i/^5A^nv ^^57^- (AcOEt-^+-^>, 

1:4 - 1:3) KJ:0«8!!U fifeHtt (3 2) (2.97 g. 5.41 mmol. 67 X) * 

mp. 98 - 99 °C C^*Vy) . [a] D 20 + 54.8 * (c = 1.12, T-fe h ». IR 
t/max (KBr) : 3553, 2936, 1463. 1379, 1107 cm" 1 . 1 H-NMR (CDC1 3 ) 8: 1.13 
15 (9H. s), 1.50 (3H. s). 1.78 (3H. s), 2.56 (1H. t. J = 7 Hz), 3.82. 3.92 
(2H, AB. J = 11 Hz), 3. 94 (2H. t, J = 6 Hz). 4. 57 (1H. d, J = 5 Hz). 4. 
64. 4. 95 (2H, AB, J = 12 Hz). 4. 83 (1H, dd. J = 4. 5 Hz), 5. 95 (1H. d, J 
= 4 Hz). 7. 44-7.55 (11H, m), 7.72-7.78 (4H, m). t3 C-NMR (CDC1 3 ) 5.: 19. 
2. 26.2. 26.5, 26.8. 63.2. 65.4. 72.5. 77.9. 79.1. 87.4. 104.4. 113.7. 1 
20 27.6. 127.7. 128.0. 128.5. 129.5. 129.7. 132.9. 133.1. 134.7. 135.5. 137. 
2. 

Anal. Calcd for C 32 H 4 oOeSi : C, 70.04; H. 7.38. Found : C, 70.19; H. 7.3 
5. 

(2) 3 -0-^>v^U- 5-0- (t-yf;t/y7x-;l/>>'J;l/) -4- (p 
25 - h;l/x^x;l/*-;P^-+»/>^yU) - l, 2-a-D-xijxo^> h 

7?J-x (3 3) 

g^mflETx 2KMTFT3 2(250 mg, 0.456 mmol) (D&ik/ f- Vyfem^ h 
Vx.=f-A,Tly (395 nl. 2.83 mmolX p- h/Px>x;l/*— n U K (139.2 
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mg, 0.730 mrnol) Stf A-Vtf-JlT (8.92 mg, 0.0730 mmol) £ 

tiaz.. muv 15.5 mmmwbtzo Rmmm^mmm^^m^fz^ mm*? 

5 OEt-^l^^. 1:6) irj;0«S!U ^Hfetetf^M (3 3) (310.6 mg. 0.442 
mmol. 97 X) fco 

La] o 20 + 16.0 ° (c = 0.44. 7-b h ». IS i/max (KBr) : 2935. 1595. 146 

2. 1363. 1174. 1106 cm-'. l B-NMR (CDC1 3 ) 8 : 1.08 (9H. s), 1.40 (3H. s). 
1. 46 (3B. s). 2. 48 (3H, s). 3. 68. 3. 83 (2B, AB. J = 11 Bz) . 4. 45 (2B. 
10 dd. J = 4. 5 Bz), 4.64. 4.81 (2B. AB. J = 12 Bz), 4.68 (IB. dd. J = 4. 5 
Bz), 5. 81 (IB. d, J = 4 Bz), 7. 32 (2B, d. J = 8 Bz), 7. 42-7. 72 (15H, a), 
7.82. (2B. d, J = 8 Bz), 7.66 (4B, m). 7.72 (2B. d, J = 8 Bz). l3 C-NMB 
(CDC13) 8.: 19. 1. 21.5. 26. 1. 26.4. 26.7. 64.4. 70.0. 72.5. 78. 1. 78.9. 
85.4. 104.2, 113.6. 127.3. 127.7. 127.9. 128.0, 128.4. 129.6. 129.7. 12 
15 9.8, 132.7. 132.8. 135.5. 137.2. 144.4. MS (EI) a/z : 646 (M + -t-Bu). Bi 

gh-BS (EI) : Calcd for CssBsTOaSSi (H + -t-Bu) : 645. 1978. Found : 645. 19 

69. 

(3) 1. 2-^-0-7-fe^;l/-3-0-O^yl/-5-0- t -zT=f-j]/ ! J 
7i-;i/i"J;i/-4- (p- h;i/xvxM- /l/**^ f-/l/) -a- 
20 fc«fctf-yS-D-'J**:75y-x (3 4) ©&Jdc 

g^a&IET. 3 4 (3. 70 g. 5. 27 mmol) ©tf&gfc (56 ml) K$S7k#& (6. 
0 ml. 63.6 mmol) Rtfjgfi&& (56 til, 1.10 /*mol) £2lD;U 2 tiffflfc 

#ufc 0 fcfommz** (300 mi) k&vt 30 ftr&m#Ltz&. 
25 *s*i/T^e>n^©fifcgi(**^u*y^7A^Dvhr57^- (acoei-'s 

2:1) K J: 9 f&S2 U Stfejfctt&M (3 4) (3.36 g. 4.53 mmol. 86 X) 
£a : 0 = 1:4 OWL^mt LX'&ti 0 

IR i/max (KBr) : 2934. 2863. 1751. 1365. 1217. 1106 cm" 1 . 1 H-NMR (CDC1 3 ) 
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18 ft] 6: 1.02 (9H, s), 1.77 (3H, s). 1.98 (3H. s). 2.39 (3H. s). 3.61. 

3. 76 (2H, AB, J = 11 Hz), 4. 21-4. 58 (5H, a). 5. 26 (1H. d. J = 5 Hz). 5. 
94 (1H, s), 7.15-7. 59 (13H, a), 7.58-7.66 (4H, m). 7.72 (2H, d, J = 8 Hz) 
. [am d: 1.02 (9H. s). 1.98 (3H, s). 2.36 (3H, s). 3.48. 3.58 (2U. AB, 
5 J = 11 Hz). 4. 21-4. 58 (5H. a), 5. 12 (1H. dd. J = 5, 6 Hz). 6. 33 (1H. d. 

J = 5 Hz), 7. 15-7. 59 (13H. m). 7. 58-7. 66 (4H. ■), 7. 72 (2H. d. J = 8 Hz) ' 
. 13 C-NMR (CDCls) 5c: 14.2. 19.3. 20.5. 20.8. 21.6. 26.7. 26.8. 60.3. 6 
4.8. 69.1. 73.6, 74.1. 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3, 128.4, 129.5. 129.6. 1289.8. 129.9. 132.4. 132.8. 
10 132.9. 135.4. 135.5. 135.6. 136.9, 144.5. 168.7, 169.4. High-MS(FAB) : 
Calcd for C 4t H 4 eNi0i 0 SSiNa (M + +Na) : 769.2479. Found : 769.2484. 

(4) 2' -0-7-trf-;l/-3' -0-^> } JjU-5' -0-t-yW7i 
x;i/<>U;i/-4' -p- h;l/x>x;i/^^;u^-^-/> =f- ji - 5 - / =j- jiy 
•J i?> (3 5) 

15 S*»«ET* *1%TV 3 4 (1. 88g. 2.52 mmol) © 1, 2- 'J 9 n dx^ 

(26 ml) fr 2TMS-T (1. 04 g. 4. 03 mmol) RU b >J * +A/*s U A/ MJ7;l/to> 
?>XJl>*i--h (730 nl, 4.03 maol) W.M.V 17 B#fyH£#l/fco K 

20 iUTibnfciisiM^ y ^?y;i/*7 D7 h^77 >r - UcOEt-'\*u- 

>, 2:3) KJiOlfMKU (3 5) (2.00 g. 2.44 mmol. 97 %) %mtz 0 

■p. 70 - 71.5 °C. [a] d 24 + 4.58 °(c = 1.25. 7-fe b ». IR vmax (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cm" 1 . 1 H-NMR (CDC1 3 ) 6 : 1.18 (9H. s) 
25 . 1.63 (3H. d. J = 1 Hz). 2.10 (3H. s) . 2.42 (3H. s) . 3.73. 3.86 (2H, 
AB. J = 11 Hz). 4. 12. 4. 20 (2H, AB. J - 11 Hz). 4. 44, 4. 57 (2H. AB. J = 
11 Hz) . 4.45 (1H. d. J = 6 Hz). 5.38 (1H. t, J = 6 Hz), 6.02 (1H. d. J 
= 6 Hz). 7.21-7.60 (13H. a). 7.62-7.69 (7H. m), 8.91 (1H. br s). ,3 C-NMR 
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(CDC1 3 ) 6\: 11.9. 19.3. 20.6. 21.6. 27.0. 65.3. 68.6. 74.1. 74.8. 77.2. 
77.3. 86.0, 86.4. 111.6. 127.9. 128.0. 128.2. 128.5. 129.7. 130.1. 130. 
2. 131.8. 132.3. 132.5. 135.3. 135.5. 135.6. 136.8. 144.9. 150.2. 163.4. 

» 

170.2. MS (FAB) m/z : 813 (M + +H). 
5 Anal. Calcd for C43H48N20, 0 SSi-2H 2 0: C. 60.83; H. 6.17; N, 3.30. Found : 
C, 60.55; H. 5.78; N, 3.22. 

(5) 3' -O-OifJl-5' -0-t-yW7xi;k>iJ;l/-4' - p 
- h^i>W>-W^>f;l/-5-> l-JW U : Jy (3 6) <?>&f$. 

*^T> 3 5(250 mg. 0.308 anol) (0/ ^JU7 JUn-j^m (4 ml) 
10 *7>J«i;A (12.75 mg. 0.0923 mmol) RtfTk (0.5 ml) £]tafc> MUV 22 B#Pb1 

hU^A-CftHUfco »«£*E9±LfcSU if &*ifc*lJifc$f*£ 
W7A^D7^77>f- (AcOEt-^ify. 3:2) K «fc *5«$5! U 

15 5fc (3 6) (216.7 mg. 0.283 mmol. 92 X) £'#fc 0 

up. 74 - 77 V. [a] d 23 + 5. 15 0 (c = 1.23. CHC1 3 ). IR i>max (KBr) : 30 
48. 2934. 1695. 1363. 1181. 1108. 977. 819. 704 cm-1. 1H-NMR (CDC13) d: 
1.05 (9H. s), 1.65 (3H, d, J = 1 Hz). 2.39 (3H. s). 3.04 (1H. br d, J = 
9 Hz), 3. 72 (2H. s). 4. 17 (2H, s), 4. 18 (1H, d. J = 5 Hz). 4. 24-4. 32 (1H. 

20 a). 4.54. 4.62 (2H, AB, J = 11 Hz), 5.62 (1H, d, J = 6 Hz). 7.19-7.69 
(20H. m), 8.46 (1H, br s). l3 C-NMR (CDC1 3 ) o\: 12.1.19.4, 26.9. 58.8. 7 
2.0. 72.2. 75.8. 76.7. 87.4. 88.8. 110.4, 127.7. 12.79. 128.1. 128.2. 12 
8.5. 128.7. 129.8. 130.0. 130.1. 132.2. 134.3. 135.3. 135.5. 136.8. 149. 
8. 163. 9. MS (FAB) m/z : 771 (M + +H). 

25 Anal. Calcd for C4iH 46 N 2 0 9 SSi: C, 63.41; H. 6.16; N, 3.51; S, 3.95. 
Found : C, 63.87; H, 6.01; N. 3.63; S, 4.16. 

(6) 3' -0-^y : JjU-5' -0-t-W^7i-;l/->'J;l/-2' -0. 
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4' -C-/*l/>-5-M*/\/* U (3 7) ©&Jj£ 
M£SlflKT> *MTFT 3 6(1.86 g. 2.42 mmol) CD-r t Kd7 7>M 
(30 ml) izj- h »; i> A t*X ( h U > f-;l/i/ 'J T ^ K (1. 0 M in THF, 8. 47 a 
1. 8.47 mmol) EST 1 f*IH«#Lfco SjG&ftlC&ftMtfTk (14 ml) 

4U &&ftfcffi/£llt#*S'y ^W5A^07 h^57^- (AcOEt-^+IJ- 
2:3) K «fc 0 U Sfett* (3 7) (1.42 g. 2.37 mmol, 98 X) £*ffc 0 
■p. 70.5- 72 °C. [a] D 22 + 52.47 ° (c = 1.025. 7-b h ». IR ymax (KBr) 
10 : 2936, 1694, 1465. 1275. 1106. 1055. 809. 704 cm-1. 1 H-NMR (CDC1 3 ) 6 : 
1.21 (9H. s), 1.76 (3H. s), 3.88. 4.07 (2H, AB. J = 8 Hz), 4.07. 4.15 
(2H. AB, J = 11 Hz). 4. 16 (1H. s). 4. 66. 4. 80 (2H. AB, J = 11 Hz). 4. 76 
(1H, s), 7. 34-7. 79 (16H. m), 10. 0 (1H. br s). MS (FAB) m/z : 599 flT+H). 
Anal. Calcd for Cs^ssMeSi^HzO: C. 64.33; H, 6.03; N, 4.41. Found : 
15 C. 64.58; H. 6.15; N, 4.28. 

(7) 3' -O-sOiSJV-2' -0. 4' -C-*f-]/>-5-*1-A'VVi> 
y ( 3 8 ) 

E^maETx 3 7(188.7 mg. 0.316mmol) ©xb5t Kp7 5>*«[ (1 ml) 
H N fh^yWVt-fA?;^'; K (1.0 H in THF, 379 fih 0.379 tin 

20 oi) zm*-, gfi-e 2.5 mmmnbtzo Rn5»«*«EES*u-t»£nfcffidt 

»(*^->Uy7y^7!75A^D^ h^57^- (AcOEt-^\+^>. 1:1-1:0) tC«k 
9*S§!!U Sfett* (3 8) (94.6 mg. 0.262 mmol. 83 %) %'&tz 0 
IR ymax (KBr) : 3424. 3183, 3063. 2950. 1691. 1463. 1273. 1057. 734cm- 1 . 
' H-NMR (CDCls) 6: 1.90 (3H, d, J = 1 Hz), 3.83. 4.05 (2H. AB. J = 8 Hz) 
25 , 3. 93. 4.02 (2H, AB, J = 12 Hz), 3.94 (1H, s). 4.53 (1H. s), 4.56, 4.58 
(2H, AB. J = 12 Hz), 5. 65 (1H. s). 7. 32 (5H. s). 7. 44 (1H, d, J = 1 Hz). 
High-MS (EI) : 

Calcd for C, 8 H 2 oNOe (M+) : 360.1321. Found : 360.1312. 
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(8) 2'-0, 4' -C-/1-l/>-5-jt*l/>Qt) i?> (39a) 
ft^tt 3 8(86.5 mg. 0.240 mmol) ®^f;l/7^3-^ (4 ml) IZ 20 X 
Pd(0H) 2 -C (86.5 mg) %1jqz^ TK^mfitTStEKT 14.5 tiffflfitftbtZo RrtS* 
tt*fll«Ufc8U &lft&ttEB£LT*li&t£Ji (3 9) (62.5 mg, 0.230 mmol. 
5 96 X) fco 

mp. 194- 195 V. [a] o 20 + 53.7 0 (c =1.02, EtOH). IB i/max (Mr). : 332 
3. 3163. 3027. 2889, 2826. 1689. 1471. 1276, 1057 cm"'. 1 H-NMR (CD 3 0D) 
6 : 1. 89 (3H. q, J = 1 Hz), 3. 74, 3. 95 (2H, AB. J = 8 Hz). 3. 90 (1H. s). 

4.07 (1H, s). 4.26 (1H, s). 5.53 (1H. s) . 7.74 (1H. d. J = 1 Hz). ,3 C- 
10 NMR (CD 3 0D) dc: 12.6. 57.6. 70.3. 72.4. 80.8. 88.3. 90.4. 110.7. 136.8. 

151.8. 166.5. 

mmm 4 ] 

(1) 2' -0-7*^-3' -O-Ky-Jj^-S' -0-t-yf^y7x 

15 JJVTTJ •>> (4 0) 

3tiK 6) (H. Vorbrggen. K. Krolikiewicz and B. Bennua. Chem. , Ber. , 114, 
1234-1255 (1981)) K'&iTm&Ltz 2TMS»A Bl (128.7 mg. 0.336 mmol) Kg 
*»«ETs MiTC 3 4 (250 mg. 0.336 mmol) © 1. (5.0 
ml) &tf HJ^^U^h 'J7;l/tny h (6.7// 1. 0. 0336 

20 mmol) £2)D>U 26 i^F^IAal^iSm btz 0 EiE»fclC|&fQfiW*£:in*.fc8U *&4t 
^fl/>t3 lalttajU^o W«!£fi&*n&&7K"Cftfr8U S&8£^ h 'J* Alex 

57^- (CHCl 3 -Me0H. 30:1) II«fc OfflS!! U (4 0) (234.5 mg. 0. 

253 mmol. 75 X) ZUtZo 
25 mp. 77-78 °C (AcOEt / >s+1^». [a] D 24 - 13.2 ' (c = LOO. CHC1 3 ). IE 
vmx (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm" 1 . •H-NMR (CDC1 S ) 
6 : 0. 99 (9H. s). 2. 04 (3H, s), 2. 38 (3H. s), 3. 74. 3. 85 (20. AB. J = 1 

1 Hz). 4. 31. 4. 43 (2H. AB. J = 11 Hz). 4. 52. 4. 58 (2H. AB. J = 11 Hz) . 
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4. 81 (1H, d, J = 6 Hz), 5. 94 (IB, d, J = 6 Hz). 6. 04 (IB. d, J = 5 Hz), 
7. 18 - 7. 61 (20B, n), 7. 69 (2H. d, J = 8 Hz), 7. 99 (1H, s), 8. 01 (2B, d. 
J = 7 Hz), 8.56 (IB, s), 8.99 (IB, br s). ,3 C-NMR (CDC1 3 ) 6c: 19.1, 20. 
5, 21.5, 26.7. 64. 1. 68.4. 74.0. 74.6. 77.9. 86.57. 86.64. 123.4. 127.7. 
5 127.8. 127.9. 128. 1. 128.5. 128.8. 129.6, 129.9. 132.0. 132.3. 132.6. 1 
32.7. 133.5. 135.4. 135.5. 136.8, 142.0. 144.7. 149.6. 151.2. 152.6, 164. 

5. 169.8. MS (FAB) m/z : 926 (M*+H) . 

(2) 3* -0- t -7?-j\/i?7 *-jUi/>) to- 4' -p 
- h;l/jLyx7l/*^M-*£/,f^;i/-N 6 -^> l /^;l/7fy i/> (4 1) 

10 0&fifc 

it&VB 4 0(167.9 rag, 0.182 mnol) <Dj fr^-frfe®. (3.0 ml) Kg 

we&m*v*i» (15.0 mg. o.io9 mod s-jn/tfcgu 15 ftm#Ltio 

15 %S>tltzmf£mft%>") AW^AJ'pv h^"57<f- (CBCls-MeOH. 30:1) 
CJ:»Jtl«U afet&5fc (4 1) (140.5 mg. 0.160 mmol. 88 X) *&fc<, 
np. 82- 83 t (AcOEt-'X*-* ». [a] D 2S - 6.02 * (c = 0.96. CBC1 S ). IS 
i/max (KBr) : 3306. 3066. 2935. 2859. 1701. 1611 cm' 1 . 1 H-NHB (CDC1 S ) 
5: 0.98 (9H. s). 2.37 (3H, s). 3.76 (2H, s). 4.39, 4.45 (1H. AB, J = 11 

20 Bz). 4.54 (IB, d, J = 6 Hz), 4.67. 4.76 (2H. AB. J = 11 Bz), 4.85 (IB. 
dd, J = 5. 6 Hz). 5.79 (IB. d, J = 5 Bz), 7.20 - 7.58 (21B, m), 7.73 (2H. 
d. J = 8 Bz). 7. 80 (IB. s). 7. 96 (2B. d. J = 8 Bz). 8. 49 (IB. s), 9. 18 
(IB. brs). 13 C-NMR (CDC1 3 ) 6 c: 19. 1. 21.6, 26.8. 64.4. 68.9. 74. 1. 74. 

6, 79.2. 86.8, 89.8. 123. 1. 127.7. 127.8. 128.0, 128.2. 128.4. 128.6. 12 
25 8.8. 129.7. 130.0. 132. 1. 132.5, 132.6. 132.8. 133.4. 135.4. 135.5. 136. 

8. 142.1. 144.8. 149.4. 152.3. 164.5. 

(3) 3' -O- t --7=f-)V : J7 -O. 
4' -C-yf-l/y-N' -^>«7;l/7f/i/> (4 2) 
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^^m^Tx 4 1 (210. 5 nig. 0. 238 nnol) ©f l>7t Fd77>^ (8. 0 ■ 
1) izmWCi- h U «7 A k* X ( h »J y 'J ;U) T S K (1.0 ti in THF, 0. 58 
ml. 0.572 mmol) Z1jaz.tz'&, MffiT 3 ^mmWbtz 0 £J&jg%£ttfDft1l* 

^7A^D7h^77^- (CHCla-MeOH, 30:1) IC£*)*MBU Sfet&3; (4 2) 
(169. 5 nig. 0. 238 mmol, quant. ) £*ffc 0 

bp. 80- 81 V. IB ymax (KBr) : 3259. 3064. 2932, 2858. 1703. 1607 cm- 1 . 
1 H-NMR (CDCla) 6: 1.07 (9H. s). 3.95. 4.10 (2H, AB, J = 8 Hz). 4.02 (2 
10 H, d. J = 8 Hz). 4.56. 4.64 (2H. AB, J = 12 Hz). 4.26 (1H, s) . 4.86 (1H. 
s). 6. 14 (1H. s). 7. 26 - 7. 70 (18H, n). 8. 04 (2H. d, J = 7 Hz). 8. 22 (1 
H. s). 8.78 (1H. s). 9.18 (1H. br s). ,S C-NMR (CDC1 3 ) <5c: 19.2. 26.5. 2 
6.8. 29.7. 59.2. 72.4. 72.6. 76.5. 76.8. 86.7. 88.6. 123.4. 127.7. 127.8. 
127.9. 128.1. 128.4. 128.8. 129.5, 130.0. 132.4. 132.5. 132.8. 133.5. 1 
15 34.8. 135.2. 135.5. 135.6. 136.8. 140.4. 152.7. 

(4) 3' -0-O : Jj\s-2' -O, 4' -C-J?ls>-N 6 -OV<<J\< 
79 J i/y (4 3) 

il&m 4 2 (173. 6 mg. 0. 244 mmol) Ofh5hKo75 y^WL (7. 0 ml) \Z 
m.UX7- h7^f;l/7^-^A7^'J K (1.0 M in THF. 1.0 ml. 1.0 mmol) 

i"J*m7A^D7h^57-f- (CHCl 3 -MeOH, 15:1) CiOftSIU Bfe 
tt* (4 3) (115.4 mg, 0.244 mmol, quant.) £'&tz Q 
mp. 154 - 155 °C (Et20). IR i/max (KBr) : 3339. 2944. 1701. 1611 cm" 1 . ' 
H-NMR (CDC1 3 ) 6 : 3.91, 4.13 (2H, AB, J = 8 Hz). 3.93, 4.01 (2H. AB. J = 
25 12 Hz). 4.38 (1H, s). 4.64 (1H. s), 4.85 (1H. s). 6.08 (1H, s). 7.29 (1 
H. s), 7. 51 (2H. d, J = 8 Hz). 7. 58 (1H. d, J = 7 Hz), 8. 05 (2H. d. J = 
7 Hz). 8.14 (1H. s). 8.75 (1H. s). 9.50 (1H, br s). 1S C-NMR (CDC1 3 ) 5c: 
57.1. 72.4. 77.0. 77.1. 86.9. 88.6. 122.9. 127. 6. 128.0, 128.1. 128.4. 
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128.7. 132.8. 133.5. 136.9. 140.5. 149.8, 150.5. 152.8. 165.0. 

mnm 5 ] 

(1) 2' -0-7-tr^;l/-3' - O-O Vfr- 5 ' -0- t -7f-;l/£>:7 x 
— 'J;u-4' -p- h;Ui>x;u^— ^;i/-N 2 --fv7 
f-*)fr7TJ *>> (4 4) 

WE©Xit 6) KftoTlffigLfc 3TMS-G' Bu (146.8 mg, 0.336 mmol) Kg 

^marFN est 4 (250 mg, 0.336 mod © 1. (5.0 

ml) RCK h U ^ •> U )ltb l )7 JbJr oJ 9 l/XJi/fr i~— b (6.7 ill. 0.0336 
mmol) *ftl;t* 15 ^Hftliittl^, i£ffc 

77^- (CHCl 3 -MeOH. 30:1) KJ:*)«MU fife*** (4 4) (213.6 mg. 0.2 
35 mmol. 70 %) %'&tz 0 

■p. 96 - 97 °C (AcOEt-'s+^y). [a] o 24 -11. 09 0 (c = 0.97. CHC1 3 ). I 
R vmax (KBr) : 3152. 3065, 2934, 1746. 1681. 1606 cm" 1 . 1 H-NHR (CDC1 3 ) 

d: 0.96 (9H, s). 1.10 (3H, d, J = 9 Hz). 1.13 (3H, d, J = 9 Hz). 1.98 
(3H. s). 2.36 (3H, s), 2.48 (1H. m), 3.65. 3.72 (2H. AB. J = 11 Hz). 4.2 
3, 4.43 (2H, AB, J = 11 Hz). 4.47 (2H, s), 4.63 (1H. d. J = 6 Hz), 5.74 
(1H, t, J = 6 Hz). 5. 96 (1H. d. J = 6 Hz). 7. 14 - 7. 68 (20H. m). 9. 15 (1 
H, s). 12.20 (1H. s). 13 C-NMR (CDC1 3 ) <5c: 19.1, 19.3. 19.4. 20.8. 21.9. 

27.0. 27.2. 36.5, 64.5. 68.9. 74.4. 74.9. 76.7. 86.1. 86.7. 122.0. 127. 
6. 127.7. 127.9. 128.1. 128.3. 128.4. 128.8. 130.1. 130.4. 132.3. 132.7. 

132.9. 135.7, 135.8. 137.3. 137.8. 145.2. 147.8. 148.5. 156.2. 170.2. 1 
78. 8. 

(2) 3' -0-<y : Jj\y-5' -0-t-yf;i/^7x-;^'J^-4' - p 
(4 5) 

ft£$l 4 4 (137. 0 mg. 0.151 mmol) TJlTfrz -/l/fcft (3.0 ml) KM 
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fiTJKKrt U£A (15.8 og. 0.113 mmol) Z1x\x_tz'&^ MT 45 #H#Ufc 0 

W*Ji**3lfc*lfcRT»B*8U HJtfAKT&jiLfco »»**E9*U 
lit>tl^i|a^<*^->U^y^7(7 5A^DT h^57^ - (CHCl 3 -MeOH, 30:1) 
5 ir «i: *) U fifetft* 4 5(83.4 mg. 0.097 nmol, 64 50 £'ftfco 

■p. 102 - 103 °C (AcOEt-^+1f y). [a] D 2S - 2.00 * (c = 0.40. CHC1 3 ). 
IR i/max (KBr) : 3166. 2932. 1684. 1607 cm" 1 . 1 H-NMR (CDC1 3 ) 5: 0.90 
(9H. s). 1. 09 (3H. d, J = 7 Hz). 1. 13 (3H. d, J = 7 Hz). 2. 30 (1H. m). 2. 
37 (3H. s). 3.71, 3.76 (2H, AB. J = 11 Hz). 4.32. 4.48 (2H. AB, J = 11 H 
10 z), 4.35 (1H. d, J = 6 Hz). 4.63. 4.90 (2H. AB. J = 12 Hz). 4.96 (1H, t, 
J = 6 Hz), 5.67 (1H, d, J = 7 Hz). 7.17 - 7.71 (20H, n), 8.82 (1H. s). 
12.05 (1H. brs). ,3 C-NMR (CDC1 3 ) 5c: 18.7, 19.0. 21.6. 26.5. 36.2. 63.5. 
69.1. 73.7. 74.3. 78.8. 86.2, 89.5. 127.7. 127.8. 128.0. 128.1. 128.5. 
129.7. 130.0. 132. 0. 132.6. 132.7. 135.3. 135.4. 137.4. 138.2. 144.8, 14 
15 6.9. 155.5. 178.5. 

(3) 3' -0-t-^l/i?7x-^«/'Jyl/-2' -O. 

4' -C-y^U>-N 2 --f y^f 'J;Wy >> (46) 
S*««ET\ 4 5 (92. 1 mg. 0. 102 nnol) Of h7hh'n77 >m%L (3. 0 ■ 
1) KMT*- h 'J *3 A b* X (MM ?Jli/ U )V) 7; K (LOU in THF. 0. 31 
20 ml. 0.315 nmol) £JtI;C*:&> MT 3 nmUWLtz 0 Klfc&ftKa&ftlS^k 

*7A^D?h^77^f- (CHCl 3 -Me0H, 25:1) C«fcOfll»U (4 6) 

(31. 4 mg, 0. 160 mmol, 44 X) fc 0 
25 up. 99 - 100 °C. IR vmax (KBr) : 3162, 3068. 2932. 1683. 1610 cm''. l H- 
NMR (CDC1 3 ) <5: 1.06 (9H, s). 1.25 (3H. d. J = 7 Hz). 1. 27 (3H. d, J = 7 
Hz). 2. 64 (1H, m), 3. 83. 4. 01 (2H. AB. J = 8 Hz). 3. 97 (2H. d. J = 7 H 
z), 4.18 (1H. s), 4.51 (1H. s). 4.54 (2H. d, J = 2 Hz). 5.77 (1H. s). 7. 
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17-7.42 (5H. ■). 7.64 - 7.72 (10H. in), 7.84 (1H. s). 9.03 (1H. s). 12.08 
(1H. br s). ,3 C-NMR (CDCla) 6c: 18.9, 19.0. 19.1. 26.5. 26.7. 36.4. 59. 

1. 72.4. 72.5. 76.8. 77.5, 86.3. 88.3. 121.7. 127.6. 127.7. 127.8. 127.9. 
128.1. 128.4. 129.6. 130.0. 132.36. 132.42. 134.8. 135.45. 135.54. 135. 
5 8. 136.8. 146.8, 147.7. 155.4. 178.6. 

(4) 3' -0-'<>iSJl\-2' -0, 4' -C-^t/rz-N 2 -^fy^f 

yjuyr; (4 7) 

fc&tt 4 6(41.3 mg, 0.060 omol) ©f h5h Kd7 7>^«[ (3.0 ml) \Z 
MS-Cr h 5 f 'f- JV7 > -7 A 7 Jl/* 'J K (1.0 M in THF, 0.90 ml. 0.90 mm 
io ol) fcftutfcau m&V 1 lfrlflJ«#Lfco RJ6»«*«E94l/T»£*ifcffl 

f8.m#%i<' i J fifJl'fiyAtu^ 57 4 - (AcOH-EtOH, 20:1) I- «k 0 
U Qfe^ (4 7) (27.1 mg, 0.060 mmol. quant.) &mtz 0 
■P. 228 - 229 °C (Et20). [a] D " + 32.90 ° (c = 0.875. CHC1 3 ). IK uaax 
(KBr) : 3162. 2934. 1683. 1608 00-'. 1 H-NMR (CDC1 S ) S : 1.24 (3H. d. J 

15 = 7 Hz). 1.26 (3B. d. J = 7 Hz). 2.76 (1H. ■). 3.83. 4.03 (2H. AB. J = 
8 Hz). 3. 92. 4. 02 (2H, AB, J = 13 Hz). 4. 33 (1H. s). 4. 55 (1H, s). 4. 62 
(2H. s). 5.80 (1H. s). 7.25 (5H. s). 7.91 (1H. s), 9.85 (1H. s). 12.05 
(1H, s). ,3 C-NHR (CDCls) <5c: 19.19. 19.25. 36.4. 57.4. 72.5, 77.0. 77.5. 
86.5. 88.8. 121.0. 127.8, 128.1. 128.2. 128.3. 128.4. 128.6. 137.1. 137. 

20 5. 147.5. 148.2. 155.7. 179.9. 



DMTfO- 
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5'-GCGX 1 1 I I rOCT-3' (XTB) 

5•-GCG■mCTTTGCT.3• (T2XT3) 

S'-GCGTTTXTTQCT-T (T3XT2) 

6'-QCGT nTTXO CT-3' (TSX) 

6*-GCGXX Nil GCT<r (X2T4) 

S'-GCQTTXXTTGCT.T (T2X2T2) 

5" •GCGTTTTXXGCT-3' (T4X2) 

S'-GCGXXXXXXGCT^r (X«) 

S'-GI 1 1 1 1 1 1 1 fXXC-3* (X2) 



u 



(1) 3*-0-[2->7;xh + -> CitJVfvVJUTt;) *X7-f7]- 
5' -0-(4. 4' h*£/ h 'Jf-;W)-2' -0, 4'-y^y 
*!/-7> (2 1) <D£fi£ 

ft&#j8 (200 mg. 0.31 mraol\ SJ-f V7*d tVUT 7 A fh7!/'J 
5 K (39.6 og. 0.23 ramol)£te7k CH 3 CN T3I1*&U*:&, fc* CH 3 CN - 

THFM (3:1. 4 ml)£U S*Sl»rF2 - 7 xf;l/ N, N, N' . N' — f- h 
-rvyntVl/ ^oi?7;^ h (0.12 ml, 0.37 mmol)£jta/t> 0 

l>^57*- (AcOEt:^+^V:Et s N = 75:25:1) C <fc 0»$!f&s AcOEt-'X* 
10 -frVKTififciftU T^'T h#2 1 (181 mg. 0.25 mmol. 8130 £'fSfc 0 

mp71-74 °C (AcOEt-'s+lr ». 3, P-NMR (CDC1 3 ): S 149.6. 149.5. 149.4. 
149.3. 149.2. 

(2 ) ' * U =f * * I/** K««{*®-M:^ ;f zfv-O&jjfcfci: Pharmacia*! 
!S!DNA^^g Gene Assembler Plusir«kO0.2 nmolX'r—JlV?Tr> tz a j§ 

15 IJU HHx *X*n7 5^ h©zSS(i^DNA^fiJcOii^ < !:|ilb-e*'5o 3' 
-7kSfS;0<CPG2:i##|C*g& Lfc 5 ' -O -DMTr-^ S S J y (0. 2 mol) ODMTr 
g£ h 'J ^anft&KioTMI&U *® 5'-7kg?gK:^&DNA£ji£ffl©4 

m>> **i4?n©Ewo^u^^^i/*f-Kffl*#*^iatUfco art****!* 

20 TI5©iI 9 

&Jifc1M?;l/ (0.2 /umol scale) 



1) detritylation 

2) coupling 



IX CCI3COOH in CH 2 C1CH 2 C1. 6 sec 
0. 1 H phosphoramidite (25 equiv. ). 
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0. 5 M lH-tetrazole (500 equiv. ) in HeCN, 2 nin 

3) capping 3X 4-(dimethylamino)pyridine. 10% Ac 2 0, 

in HeCN, 18 sec 

4) oxidation 0.01 M I 2 in 2. 4. 6-collidine/H 2 0/MeCN(l:5:ll). 

6 sec 

A^D7h (Hillipore. Oligo-Pak™ SP) ±T h U 7;i/3j-p#»5 m 1 II «fc D 

(2) 5' — GCGXTTTTTGCT — 3' (XT5) 

JR* 0.06 #mol (30% yield) 

(3) 5' — GCGTTXTTTGCT — 3' (T 2 XT 3) 

JRfi 0.05 fiml (25X yield) 

(4) 5' — GCGTTTXTTGCT— 3' (T 3 XT 2) 

JR» 0.03 fiml (15% yield) 

(5) 5' -GCGTTTTTXGCT — 3' (T 5 X) 

iRS 0.06 uml (30X yield) 

(6) 5' — GCGXXTTTTGCT — 3' (X2T4) 

jRffl 0.06 timol (30X yield) 

(7) 5' -GCGTTXXTTGCT — 3' (T2X2T2) 

JRfi 0.05 umol (25X yield) 

(8) 5* -GCGTTTTXXGCT— 3' (T4X2) 

JRft 0.06 #nol (30% yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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JRft 0.06 //ool (30X yield) 

(10) 5' -GTTTTTTTTTXXC-3' (X2) 

JR* 0.07 //nol (35SU yield) 

* 
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mmmi] mw&m dm) (omm 
mm.®. (Tmi) ^iij^-rsc<i:{i<k<9x #&8j©* u zf? ? is** 

N a C 1 10 0 mM> 'J >SE^- h V * Ajjggj& (pH7. 
2) 1 0mM N 7 V^-tr>*IS4 /tM, -tr y*II4 //Mi (5 
0 0/zL) U 1 Ol$IB!*fr#T0o < Qmmt'CftWbtZo ft 

##Ktf (Mm uv-2ioopc) 0^jimm^m^±<ofztb\zmm%m^mb. u- 

10 >:Ol/&&£5 0 C£T&*Kft*PU $^lw2 0^5°Cli»o^^, iDJ£&BI! 
i&Ufco •9->7';i/fiS(i9 0 <, C^T§^0. 2t-f o±#£-ti\ 0. lVffimr2 
6 0 nmiZi3\}Z%t\.m®.WZm%LtZo Sg±# <fc 1 1> C If > 

a<£rt:-r£©£Bfl<'rt:#K -fe;Higf^#Ofe©^ffli> x -b-vy/u^SSir^ 

15 TE©^{'^ Ufc Q 

* i . r y?* yx* v zt* tis*? \?mm#-®mffim\-&.mMiz*i~f z 

mmum (Tmi) 

7>^ -trVX^ fgli DNA ,} <fcCDTni RNA b) iOTm 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-GCGTTTTTTGCT-3' O£#0 


m 




45°C 


5' 


-GCGXTTTTTGCT-3' (XT5) 






49°C (+4°C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49^C 


(+2°C) 


49t (+4 e C) 


5* 


-GCGTTTXTTGCT-3' (T3XT2) 


49t 


(+2°C) 


50^ (+5t) 


5' 


-GCGTTTTTXGCT-3' (T5X) 


52t 


(+4*0 


51°C (+6°C) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 


51°C 


(+2°C) 


53^ (+4 6 C) 


5* 


-GCGTTXXTTGCT-3' (T2X2T2) 


49°C 


(+1°C) 


5ZV CUV) 
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5* -GCGTTTTXXGCT-3' (T4X2) 
5' -GCGXXXXXXGCT-3' (X6) 



54^ (+3.5^) 
58^C (+1.8^C) 



PCT/JP98/00945 

55t (+5t) 
m (+4.3°C) 



a): 3' -CGCAAAAAACGA-5' . b): 3" -r(CGCAAAAAACGA). 

(la)) h (X) #lfl&S^tt2fl*ALfc*y ^-"Tli. *B*S 

(UlEttRSaSSfcO 2SSJ£) ±#U T^t^TXtl^lfc (X6) fcfc^ 

li@£*^l*2i@itAU*:;i-ll ^v-Tli^|g<k 0 t> 4 - 1 OS (1 
^g&ag^fcO 4JK^£6Jg) ©Tmffi£D±#a»6£*lx U^t> (X6) Kfc 
^XliffltSRNA^-r^^^y'J y KJB^^MlC^tOs TmfilA<2 5S^± 

^Zt\t, *%W<D)ii<>?u*VdZ fist's m®#*ffif$.&tiLt Ltz* U ^ 

T<DWfflt££W L"0*3 d <i:*mi* ifxSo 

1 5^Fb13 7°C(wf$o*:*y ^7 ? l/*f- KO/<»7 r-&&(10/*M. 400 jtzl) 
ICK#*X* ^xxf5-t'0^' . v 7 r (0. 003UM, 400/a)£iS& Lfco 

»^*«*3 7^Clwfto^E^-ferM800/t<l)lcAnx *U =f7 * Is** K©## 
IC«k«5^nSRKiR(260nm)©itto^SHIMADZU UV-2100PC£J^Tgl$WK:fllJ£L 
fc 0 m^tz'<v 7 7-©&j£teTris-HCl(pH8.6)0. lM.NaCl 0. lM N MgCl 2 14mMT* 

¥^(ti/ 2 )©S)J^ 

(t, /2 )<i:L^o 
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5* -GTTTTTTTTTTTC-3' (3^S$SD ' 260 

5' -GTTTTTTTTT-XX-C-3' (X 2) 850 

ttz, mftmuommmtz**?*- tzmi c^mm) Rtf02 (X2) 

2 -Ctitt 9 0 tt£~>tz 0 



38 



WO-9S/393S2 PCT/JP98/00945 

[EJUS] 

fciiliB : 0*£3£ B 

: ftH¥9 - 5 3 4 0 9^ 
&fcB :¥fi5c9^3^7B 

mn<o& : 1 0 

E*l#* : 1 
EWSS : 1 2 

§t©& : 1 *tt 
h#n5>-:B*H* 

5' -gcgttttttgct-3' 

em#-*§- : 2 

E?iJ©S$ : 1 2 
: 1 *tt 

E?'J : 

5' — GCGXTTTTTGCT-3' 

E9JM 1 : 3 
@2?iJ©g$ : 1 2 
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1*M 

EM : 

5' — GCGTTXTTTGCT — 3' 



E?iJ£>£$ : 1 2 
*j£0& : 1 
E*J : 

5' -GCGTTTXTTGCT-3' 

: 5 

E^iJOg^ : 1 2 
: 1 *ff 

E?'J : 

5' — GCGTTTTTXGCT — 3' 

E^iJ#^ : 6 
E*IJ®&<* : 1 2 

ftftoft : 1 
EM : 
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5' -GCGXXTTTTGCT-3* 

Win&^ : 7 
EyijO^S : 1 2 

«©» : 1 *« 

ht*o^- : mmw. 

5' -GCGTTXXTTGCT-3' 

: 8 

@2?iJ<Dg<* : 1 2 

mom. : 1 

se^ij : 

5' — GCGTTTTXXGCT — 3* 
W.Vm^ : 9 

ee?ij©^$ : 1 2 

: 1 

5' -GCGXXXXXXGCT-3* 

!SyiJ#^ : 1 0 

: 1 3 
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mom. : 1 *ts 

Mos;- : eta** 

5' -GTTTTTTTTTTTC — 3' 

@E?i]#^ : 1 1 
B2?i]©g£ : 1 3 

«<Dff[ : 1 

@e?ij : 

5' — GTTTTTTTTXXTC — 3' 
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1. 



-jffis: ( i ) 



x— o 



Y 



XRtfYte|iI-*>L<liMtt*K *au 7;u*/i/g % 7;uy-;i/g N t;p*-;u 

3. X*< 4.4'-^ h*fh'J^;i/ (DMT r) ^ YA<2- , >7;xh + -/ 

10 *y 5f^ 1/^-5/ K7 $ ^ MJ|*#o 

4. -IKS (la) 




B 



da) 



W<X98/39352 
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5. -flSit (ID 



r 




•ow z 



(") 



[5$»K B». Bli|S|-£fcii#itt!K try £ ^>4>U<li7';>&&iggXli 

*©3Si^3:fcW:c*i£*? u*-> K*£tf*y M-f- Kt>L 

fz it n 2 # 2 £Lt©Ji£ IC li B 1 1 B liR— Tfc < T *> J; < x R & 13— "Cft < T h 
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